Abstract: Optical interconnect and clocking applications require low capacitance, high speed, CMOS-compatible photodetectors. We characterize the small-signal pump-probe response of Silicon on Sapphire CMOS compatible detectors showing response ~ 35 ps. Low capacitance, CMOS-compatible photodetectors are a vital component for short range interconnect or on-chip optical timing schemes [1]. We have designed and tested lateral P-I-N detectors in a commercial CMOS process. Figure 1 (a) shows the schematic of the detector structure. The chip has been fabricated in a Silicon-on-Sapphire (SOS) process which uses a 70nm thin layer of silicon as the active layer. Previous work in our group showed that the SOS process was a feasible platform for integrating photodetectors with CMOS electronics, and measured the large signal rise-time of a 6.2 µm finger-spacing detector [2]. We now test the integration of these detectors with CMOS circuitry, including also new designs with a minimum finger-spacing of 1.2 µm that should enable 10-20 GHz bandwidth operation. To characterize the detectors fully, we have measured the small-signal time response of detectors with four different fingerspacings using optical pump-probe measurements with integrated modulators. This technique allows highsensitivity small-signal measurements with excellent time resolution, and we observe response as fast as ~35 ps, close to the theoretically predicted time response. Figure 1(a) gives the test schematic. The pump-probe technique relies on the presence of Multiple Quantum Well (MQW) GaAs modulators on chip (connected to various nodes on the chip via hybrid integration techniques), whose reflectivity, which varies as a function of applied voltage, is probed by an incident mode-locked infrared probe pulse as a doubled blue pulse excites the detector. We measured the time response for four different finger-spacing detectors and the resulting traces for two of these detectors are shown in figure 1(b) . We also estimate a capacitance of ~ 2 fF for minimum sized detectors. These risetime measurements confirm the high speed operation of low capacitance CMOS detectors (~35ps rise-time for the minimum finger-spacing case), which verifies the operation of such low capacitance detectors, and shows such devices should be suitable for very precise optical clock injection with Silicon CMOS. LWJ4.pdf
Low capacitance, CMOS-compatible photodetectors are a vital component for short range interconnect or on-chip optical timing schemes [1] . We have designed and tested lateral P-I-N detectors in a commercial CMOS process. Figure 1 (a) shows the schematic of the detector structure. The chip has been fabricated in a Silicon-on-Sapphire (SOS) process which uses a 70nm thin layer of silicon as the active layer. Previous work in our group showed that the SOS process was a feasible platform for integrating photodetectors with CMOS electronics, and measured the large signal rise-time of a 6.2 µm finger-spacing detector [2] . We now test the integration of these detectors with CMOS circuitry, including also new designs with a minimum finger-spacing of 1.2 µm that should enable 10-20 GHz bandwidth operation. To characterize the detectors fully, we have measured the small-signal time response of detectors with four different fingerspacings using optical pump-probe measurements with integrated modulators. This technique allows highsensitivity small-signal measurements with excellent time resolution, and we observe response as fast as ~35 ps, close to the theoretically predicted time response. Figure 1(a) gives the test schematic. The pump-probe technique relies on the presence of Multiple Quantum Well (MQW) GaAs modulators on chip (connected to various nodes on the chip via hybrid integration techniques), whose reflectivity, which varies as a function of applied voltage, is probed by an incident mode-locked infrared probe pulse as a doubled blue pulse excites the detector. We measured the time response for four different finger-spacing detectors and the resulting traces for two of these detectors are shown in figure 1(b) . We also estimate a capacitance of ~ 2 fF for minimum sized detectors. These risetime measurements confirm the high speed operation of low capacitance CMOS detectors (~35ps rise-time for the minimum finger-spacing case), which verifies the operation of such low capacitance detectors, and shows such devices should be suitable for very precise optical clock injection with Silicon CMOS. LWJ4.pdf
